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● Syllabus & Curriculum Map 
● ·Assessment plan 
○ Final presentation product descriptor 
■ Final presentation rubric 
○ Science Notebook Template 
○ Pre/Post Quiz 
○ Vocabulary List 
● Lesson plan 1 – Syllabus and Expectations 
● Lesson Plan 2 – Setting Group Norms for Special Interest Groups 
○ Group contract 
○ Interview an Expert 
● Lesson Plan 3 - BioChemical Cycles 
■ BioChemical Presentation 
■ Bio Chemical Cycles handout 
● Lesson Plan 4 & 5 - Biomes 
■ Biomes Presentation 
■ Biomes handout 
● Lesson Plan 6 - Patterns of Succession 
■ Succession Timeline  
● Lesson Plan 7 - Niche 
■ Which Niche? handout 
● Lesson Plan 8 - Food Web 
■ Maine Food Web handout 
■ Maine Food Web images 
■ Relationship Exit Slip 
● Lesson Plan 9 - Flow of Matter through Biological and Physical Systems 
■ Energy Flow Exit Slip 
● Lesson Plan 10 - Carrying Capacity 
■ How Many is Too Many? worksheet 
○ Final Presentations 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































- ground H20 (med)
- glaciers (slow)













- Equilibrium with ocean











NITROGEN Nitrogen fixation (fast)
nitrification (fast)
Tissues, amino acids of 
plants and animals 
(medium)










Where DMS forms 
(from S04-2)
- S02 from Volcanoes, 
combustion
- DMS (cloud nuclei)
Coal combustion, 





PHOSPHORUS In soil (fast)
In rocks (slow unless mined)
Absorbed into plants 
and animals, ATP and 
DNA








- The sun heats ocean/lake water, causing evaporation (liquid -> vapor)
- Ice and snow sublimate directly from the solid state into vapor. 
- Evapotranspiration =  water transpired from plants and evaporated from the soil. (liquid -> vapor)
- Vapors rises into the air where cooler temperatures cause it to condense into clouds.
- Air currents move clouds around the globe, and cloud particles collide, grow, and fall out of the sky as precipitation.
- Some precipitation falls as snow and can accumulate as ice caps and glaciers, which can store frozen water for thousands of years.
- Melting snowpacks and precipitation flow over the ground as surface runoff 
- A portion of runoff enters rivers in valleys in the landscape, with streamflow moving water towards the oceans.
- Runoff, and groundwater seepage, accumulate and are stored as freshwater in lakes.
- Some runoff soaks into the ground as infiltration. Some of the water infiltrates into the ground and replenishes aquifers (saturated 
subsurface rock), which store huge amounts of freshwater for long periods of time.
- Some infiltration stays close to the land surface and can seep back into surface-water bodies (and the ocean) as groundwater discharge, and 
some groundwater finds openings in the land surface and emerges as freshwater springs.




Carbon is found in many organic molecules = carbohydrates, fats, proteins, bones, cartilage and shells
Carbon bonds store energy
THE CYCLE
- Photosynthesis by plants, algae and cyanobacteria removes carbon dioxide from air and water and produces oxygen and carbohydrates 
(plants are a major reservoir of carbon)
- Respiration by animals returns carbon to the air and oceans
- Decomposition returns carbon to the sediment (limestone and coral are examples) 
- The largest reservoir of carbon is underground - may be trapped for hundreds of millions of years
- Aquatic organisms die and settle in the sediment, oder layers are buried deep and undergo high pressure, ultimately it may be converted into 




- Nitrogen comprises 78% of our atmosphere
- It is contained in proteins, DNA and RNA (nitrogen bases!)
THE CYCLE:
- Nitrogen gas (N2) cannot be used by organisms. Organisms can use nitrate (NO3) and ammonia (NH3)
- Nitrogen fixation = lightning, nitrogen-fixing bacteria, and root-nodules  combine (fix) nitrogen with hydrogen to form ammonium which 
can be used by plants.
- Nutrification = bacteria convert ammonium ions first into nitrite ions then into nitrate ions, plants can take up these ions
- Animals obtain nitrogen by eating plants or other animals
- Decomposers get it from dead and decaying plants or other animals, releasing ammonium ions to nitrifying bacteria




- Phosphorus is an important nutrient for human and animal nutrition. It is necessary for the growth and repair of all body tissues and for the 
proper growth of bones and teeth, where about 85 percent of phosphorus in the human body is found.
-  Phosphorus compounds are essential for energy production and storage in the body. Phosphorus is a key component of cell membranes, 
DNA, RNA, ATP, and ADP
- It is essential for plant nutrition and plays a vital role in photosynthesis, energy transfer, root formation, seed formation, plant growth and 
improvement of the quality of fruits and vegetables (Phosphorus is a limiting factor for plant growth)
THE CYCLE:
- Most phosphorus is within igneous and sedimentary rocks and is released by weathering and leaching.
- Rivers and runoff carries this sediment to the ocean, where it eventually settles as sediment and becomes new rock.
- Plants absorb phosphorus from the soil, plants eat animals, animals die and decompose, returning phosphorus to the soil.




- Sulphur is one of the components that make up proteins and vitamins. Proteins consist of amino acids that contain sulphur atoms. Sulphur is 
important for the functioning of proteins and enzymes in plants/animals.
SULFUR CYCLE:
- Plants absorb sulphur when it is dissolved in water. Animals consume these plants, so that they take up enough sulphur to maintain their 
health.
- Most of the earth's sulphur is tied up in rocks and salts or buried deep in the ocean in oceanic sediments.
- Sulfur enters the atmosphere from natural recourses:  volcanic eruptions, bacterial processes, evaporation from water, or decaying 
organisms.
- Sulphuric acid may also be produced from dimethylsulfide (DMS), which is emitted to the atmosphere by plankton species and acts as a cloud 
forming nuclei.
- All these particles will settle back onto earth, or react with rain and fall back onto earth as acid deposition.
- The particles will than be absorbed by plants again and are released back into the atmosphere, so that the sulphur cycle will start over again.
People are affecting Earth’s biogeochemical cycles 
by shifting carbon from fossil fuel reservoirs into the 
atmosphere, shifting nitrogen from the atmosphere 
to the planet’s surface, and depleting groundwater 
supplies, among other impacts
Fill out the following table about the form of your element in each sphere: 
 












































Freshwater Availability by Country ---->
All Freshwater lakes have at least one 
Species of fish inhabiting the body of water.
Most human interactions are with lake home
and boating activities.




- It is an area covered with tall trees in a region of year round warmth
- Temperature rarely gets higher than 93 degrees, doesn’t drop below 68
- Cover less than 6% of earth, they produce about 40% of earths oxygen
- Has more kinds of trees than any other area in the world
- Medicines we use come from rainforest plants
Freshwater Biome: Rivers
Geographic Location: Varied. All over the world. Freshwater Biomes as a whole cover roughly 20% of the world.
Weather & Climate: The Weather and Climate are varied based on the surrounding area. For example a freshwater river in a 
northern woods area may have a colder climate and snow where as a freshwater river in a southern desert climate may have very 
little precipitation.
Flora (Plants): Flora around freshwater rivers changes based on location. If you live up here in Maine most commonly you will 
see the banks lined with trees of varied types as well as smaller plants however in Maine we have a strong problem with invasive 
species (Such as Milfoil, Hydrilla, and European Naiad).
Fauna (Animals): Just like fauna the animals in freshwater rivers vary depending on location. In Maine you most commonly will 
find trout and smaller organisms like bacteria.
Ecological Issues: Some ecological issues include: Invasive Species (Milfoil), Dams, Runoff, and Pollution.
Human Impacts: Pollution stemming from runoff such as chemicals getting into sewers as well as some runoff from agriculture 
can have a large impact on freshwater systems and the organisms surviving in and around it. Water extraction for human use 
also shrinks and degrades habitats.
Diseases: Some freshwater river based diseases include: Cyclosporiasis, Giardiasis, and Otitis Externa.
Temperate Forest
Geographic Location
● Located primarily in the eastern half of the United States, Canada, Europe, 
parts of Russia, China, and Japan.
Weather and climate
● The average temperature in temperate deciduous forests is 50°F 
(10°C). Summers are mild, and average about 70°F (21°C), while 
winter temperatures are often well below freezing. PLANTS: Trees 
and plants in deciduous forests have special adaptations to survive 
in this biome.
Liz Patriotti & Luke Rainsford
Temperate Forest
Deciduous Forest: (of a tree or shrub) shedding its leaves annually.
Coniferous: Any of various mostly needle-leaved or scale-leaved, chiefly 
evergreen, cone-bearing gymnospermous trees or shrubs of the order 
Coniferales, such as pines, spruces, and firs.
Animals
●  Birds like broad-winged hawks, cardinals, snowy owls, and pileated 
woodpeckers are also found in this biome. Mammals include 
white-tailed deer,raccoons, opossums, porcupines and red foxes.
Ecological Issues
● Natural fires destroy many trees, and animals lose their homes. 
Lightning causes natural fires.
● There are a lot of problems in the Temperate Forest. When it rains 
the acid inside the raindrops goes inside trees and completely 
destroys them. When people clear the forest, that they are lowering 
quality of the soil. Lumberjacks, when they cut down trees for paper 
are destroying the forest one tree at a time.
Liz Patriotti & Luke Rainsford
D e s e r t s Ryder Kallweit
Deserts are an extreme biome to 
survive in. Though there are little 
resources, there are thriving plants 
and animals that live there. 
The three major deserts are the
- Sahara(3,500,000 Sq miles)
- Gobi(500,000 Sq miles)
- Kalahari(225,000 Sq miles)
P l a n t s  &  A n i m a l s
There are a lot of animals in the 
desert that all have something in 
common.
All animals that live in the desert 
have evolved in a way to 
acquire, conserve, recycle, and 
actually manufacture water. 
They all also have ways to avoid 
excess heat.
Some of these animals include 
the Great Horned Owl and 
Bearded Dragons.
Xerophyte and Phreatophyte plants use two 
different ways of surviving desert conditions. 
The Xerophyte plants have altered their 
physical structure to survive. 
- Waxy skin to lock in moisture
- ability to store water in stems
- shallow root system
The absence of leaves allow less transpiration 
to occur.
The Phreatophyte trees grow their roots deep 
into the earth to draw water from the water 
table
Grizzly bear has appeared!
GB
OWL
o! HORNED OWL!OWL has used De ert mixtape! 
It’s super effective.
RIZZLY BEAR couldn’t take the 
heat ince he is not adapted to 
survive desert environments!
s, lizards , Mice and r bbits 
th live in th  desert all have 
instincts to find shade in extreme 
heat unlike other animals.
The ability to u vive in the e 
extremely harsh conditions is 
























Average Temperature is around −28 °C (−18 °F) and can get 
as low as −50 °C (−58 °F).
ET climate so once a year it gets warm enough to melt
Animals.
Caribou, ermine, water birds, mosquitoes, polar bears, arctic 
fox, white wolves, grizzly bears, gray falcons, bald eagles, 
bumble bees, squirrels, Norway lemmings, shrews, voles, and 
fish.
A lot of the animals eat plant life that grows.
Elevation differs between the types of tundra.
Tundra
The Tundra has a completely frozen subsoil which causes a lack of trees due to no running water. There 
is only one known body of water and that is the ocean. 
Threats to the Tundra are that the permafrost is melting as a cause of global warming could change the 
landscape and what species can live there.
The Tundra is home to quite a few plants like Berries, arctic moss, caribou moss, labrador moss and 
much more. Plants stay alive by growing hairy stems to keep them warm and staying low to the ground 
from high winds.




● Pressure and associated problems
○ 20 -1,100 atmospheres(293.919 -16165.54 psi)
○ The Bends aka decompression disease
● Altitudes
○ 1,800 m - 10,916 m below sea level
○ Grand canyon






○ Deep sea life 
in shallow 
waters
○ Oxygen in 
muscle
Food 




● Mangrove Forest are typically found near the equator (e.g Florida, Peru, India) 
● They can’t grow too far north or too far south (e.g Detroit, Chicago, Antarctica)
● Mangrove trees are interesting, because they are capable of thriving in salt water. Their roots have salt-filtering taps.
● Being dependant on the sea, mangrove forest have low elevation. They can grow up to 20 feet or only 2 feet 
depending on their area. 
● Mangrove trees grow at the mouths of rivers, where slow moving water allows fine sediments to accumulate.
● Mangrove forests tend to come in all different shapes and sizes. In colder climates, with less nutritional sedatives, 
mangroves can only grow two feet, forming a ‘dwarf mangrove forest.’ Some mangrove forests are better growing 
locations for the tree. If a tree is secluded from thrashing waves, it will most likely grow larger than a tree that isn’t. 
Climate and Weather:
● Being near the equator, the climate is hot and sunny. This allows for the mangrove trees to grow strong. The average 
annual temperature is around 75 degrees. 
● The mangrove trees help during tropical storms because their roots prevent the erosion of coastlines. Hmmmm. 
Oliver and Simon
Dominant Vegetation:
● Rhizophoraceae are the most common species of mangroves in the mangrove forests. Their seeds become fully 
mature before dropping off their mother tree.
● In places like Florida and Louisiana, the Rhizophoraceae are endangered by the invasive Brazilian Pepper 
Trees. The Rhizophoraceae itself is an invasive species in some areas. 
● Other common vegetation includes White Mangrove, Loop-Root Mangrove and Nipa Palm. The latter of which 
looks like a palm tree without the tree part. 
Common animal species:
● Manatees are large, round mammals. They are most common in South and North American mangroves. They 
are herbivores and therefore eat a lot of mangrove leaves. The heat of the mangrove forest is quintessential to 
the manatees’ survival. In the fall, most of them migrate towards the Floridan mangroves. They enjoy the 
shallow depth of the mangroves, because water is warmer. They have no natural predators, but are still 
endangered. 
● Egrets are big, white birds. They eat crabs and small fish, which are abundant in mangrove forests. To avoid 
predators, they sleep utop the mangrove trees. 
● Mangrove tree crabs are small, speckled crabs. They spend their days munching upon mangrove leaves and 
hiding from the predators. They spend much of their time out of water, because it is safer.
Biodiversity 
Changes in Climate:
● With Coral Reefs deteriorating, wave activity will increase. This can lead to damages in the mangroves, upsetting their sediments.
● With sea levels fluctuating, mangroves long-term survival may be threatened. 
Over Harvesting and Clearing:
● Mangroves have been cleared to make room for industrial areas and tourist sites. 
● For years mangroves have been harvested for fire and construction wood. However, in some parts of the world, it is no longer sustainable. 
Pollution:
● Oil pollution can smother the mangrove’s roots, leading to suffocation in the trees. 












Yucca Whiple Poison Oak Cacti
Intertidal Zones
-Located along all coastlines that are tidal
-Climates vary based on location and ocean
-Elevation also varies on the land side, but always at sea level
-Definition: The area between the high tide                                                                                             
line and low tide lines; and can be split into                                                                                
two groups; soft and rocky
Intertidal Zones; Biotic Relationships
Typical Varieties of Flora: Algae, Autotrophs, Seaweed
Typical Varieties of Fauna: isopods, crustaceans, mollusks, other marine 
invertebrates, anemones, filter feeders
Food Chain: zooplankton, plankton-mollusks, worms, barnacles, squirts-Starfish              
autotrophs-limpets and kelp crabs                                                                                       
crustacean-dead organic material
Apex Predator: Starfish and like Echinodermata
Intertidal Zones; Human Impacts
-Climate Change
      -Salinity and Temp Changes due to emissions
-Invasive Species
-Over-harvesting
     -Little to no protected zones from harvesting
     -Over 50% of human pop. lives within 100km of an ocean
Alpine             Biome Nicholas Folster
● Found in mt regions normally around 10,000 feet of 
altitude.
● Cold snowy and windy.
● From 10 to 15 degrees in the summer and below 0 in the 
winter.
● Lots of small plants such as alpine phacelia, bristlecone 
pine trees which is due to the lack of co2 because of the 
high altitude.
● Lots of Fluffy animals such as alpaca, vicuna, and snow 
leopard that either move to warmer areas or fatten up for 
hibernation.






















































































































































































































Grey fox  Northern Cardinal  Wood frog  Carpenter ants  seeds 
coyote  Magnolia Warbler  Eastern Newt  Deer tick  herbs 
White tail deer  Song Sparrow  Grey tree frog  Millipede   lichens 




deermouse  Great horned owl    Katydid   
Cottontail rabbit  Peregrine falcon    Isopod   
Snowshoe hare  Cooper’s hawk       
Red squirrel  Bald Eagle  FISH:     




opossum  Loggerhead shrike       
raccoon         
skunk         
vole         


































5. In the corner,  ​draw a one mile scale ​ that will be used for other calculations. 
6. Close the line/path drawing tool by clicking the red X. 
7. The map should now have one pushpin with your house labeled, one line to be used as 
scale, and a box around the perimeter you selected. 
8. Save the image you created and attach it to this worksheet. 
9. Calculate the carrying capacity of the area you selected ___________________________ 
10. Answer the following questions: 
 
- How did you calculate the carrying capacity? 
 
- Things you had to consider to calculate the carrying capacity: 
 
- How correct do you think your answer is? Explain. 
 
- How has the area changed in the past 20, 50, 100 years? 
 
- What effect would these changes have had on the deer population in the area? 
 
- What changes can be expected in the next 20, 50, 100 years? 
 
- What effect would these changes have on the deer population in the area? 
